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Abstract 

We report a rare case of lymphoepithelioma-like hepatocellular carcinoma. A 79-year-old Japanese man had 
undergone curative resection of extrahepatic bile ducts because of bile duct cancer 9 years prior. The bile duct 
cancer was diagnosed as mucosal adenocarcinoma, and the patient had been followed up every 6 months for the 
last 9 years. A recent computed tomography examination revealed a tumor, 4.2 cm in size, in the lateral segment of 
the liver. Based on the imaging findings, the tumor was diagnosed as hepatocellular carcinoma. Serology tests were 
negative for hepatitis B and C viruses. Chest and abdominal image analyses showed no evidence of metastasis, but 
a swollen lymph node was noted around the abdominal aorta. The patient subsequently underwent extended 
lateral segmentectomy and resection of the swollen lymph node. Microscopically, the tumor had the characteristic 
appearance of poorly differentiated hepatocellular carcinoma. Moreover, an abundant infiltration of inflammatory 
cells was observed in the tumor. Therefore, we diagnosed the tumor as lymphoepithelioma-like hepatocellular 
carcinoma. The resected para-aortic lymph node also had a carcinoma with features similar to those of the main 
tumor. The patient has been alive for 20 months since performance of the surgery. Since the first report of 
lymphoepithelioma-like hepatocellular carcinoma in 2000, only nine cases have been reported in the medical 
literature, and the clinicopathological features of the disease have not been well documented. Herein, we describe 
the clinicopathological features of this case for further understanding of the disease and review past cases in the 
literature. 
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Background 

Lymphoepithelioma is a form of undifferentiated carci- 
noma, characterized by prominent lymphoid stroma, and 
was originally described in the nasopharynx. Lymphoid 
stroma-rich carcinomas arising in other organs have been 
termed lymphoepithelioma-like carcinoma (LELC). Lym- 
phoepithelioma and LELC arising in the salivary glands, 
stomach, lung, and thymus are often related to Epstein- 
Barr virus (EBV) infection. However, EBV is not usually 
found in LELC of the skin, breast, urinary bladder, and 
uterine cervix. In the hepatobiliary tract, primary LELCs 
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are comparatively rare, and most have been identified as 
lymphoepithelioma-like cholangiocar-cinomas (LEL- 
CCCs) [1-8], According to the PubMed database of the 
National Library of Medicine, only nine cases of 
lymphoepithelioma-like hepatocellular carcinoma (LEL- 
HCC) in five reports have been described from 2000 to 
date [9-13]. Prior to 2000, there were some prior case 
reports in which the clinicopathological features of 
marked inflammatory cell infiltration in HCC were de- 
scribed, but the term LEL-HCC was not used [14,15]. It 
is not entirely clear whether the clinicopathological fea- 
tures of marked inflammatory cell infiltration in HCC 
cases reported before 2000 are distinguishable from 
those reported as LEL-HCC after 2000 [9-13]. The clini- 
copathological features were quite variable even among 
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the nine cases reported as LEL-HCC. Herein, we report 
a unique case of HCC with marked inflammatory cell 
infiltration and, to further understand the disease s char- 
acteristics, we review previous cases reported after the 
term LEL-HCC first appeared in 2000. 

Case presentation 

A 79-year-old Japanese man had undergone complete 
extrahepatic bile duct excision and reconstruction of 
biliary-enteric continuity because of middle bile duct 
cancer 9 years prior. A pathological examination re- 
vealed that it was a well-differentiated adenocarcinoma 
limited to the mucosal layer, and the surgical margins 
were negative. The patient had been followed up every 6 
months by blood analysis and imaging for the last 9 
years. A recent contrast-enhanced computed tomog- 
raphy (CT) scan revealed a relatively well-circumscribed 
tumor, 42 mm in diameter, in the lateral segment of the 
liver. The tumor showed enhancement in the arterial phase 
and washout in the late phase (Figure lA and IB). 
Contrast-enhanced magnetic resonance imaging (MRI) 
with gadoxetic acid disodium (Gd-EOB-DTPA; Primovist®; 
Bayer Schering Pharma, Berlin, Germany) showed enhance- 
ment in the arterial phase and a defect in the hepatobiliary 
phase. The serum levels of alpha-fetoprotein (43 ng/ml; 
normal 0-20 ng/ml) and protein induced by vitamin K 
absence (PIVKA)-II (1957 mAU/ml; normal 0-39 mAU/ml) 
were elevated, although the levels of carcinoembryonic 
antigen and CA19-9 were within normal limits. We re- 
examined a specimen of extrahepatic bile duct that had 
been resected 9 years prior and confirmed that the well- 
differentiated adenocarcinoma was limited to the mucosal 
layer throughout the specimen (Figure 2 A and 2B). The 
tumor was diagnosed as HCC because: (1) the imaging 
findings were compatible with HCC, (2) alpha-fetoprotein 
and PIVKA-II were elevated, (3) it was very unlil<ely that 
the past mucosal bile duct adenocarcinoma had metastasized 





Figure 2 Microscopic findings of the specimen of extraliepatic 
bile duct resected 9 years prior. We examined the extrahepatic 
bile duct specimen resected 9 years prior and confirmed that it was 
well-differentiated adenocarcinoma limited to the mucosal layer of 
the extrahepatic bile duct throughout the specimen; hematoxylin- 
eosin, original magnification x4 in (A) and x20 in (B). A magnified 

observation of the rectangle in (A) is shown in (B). 

J 

to the liver, and (4) gastrointestinal endoscopy and colonos- 
copy did not find any primary diseases. Aspartate amino- 
transferase, alanine aminotransferase, alkaline phosphatase, 
gamma-glutamyl transferase, albumin, and total bilirubin 
levels were all within normal limits. Serology tests were 
negative for hepatitis B and C viruses. Abdominal CT and 
ultrasound scans revealed neither steatosis nor cirrhosis. 




Figure 1 Preoperative contrast-enhanced computed tomography findings. Contrast-enhanced computed tomography revealed a relatively 
well-circumscribed mass, 42 mm in diameter, in the lateral segment of the liver. The tumor showed an enhancement in the arterial phase (A) and 
washout in the late phase (B). 
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A CT examination immediately prior to the operation 
revealed that the tumor had grown to 50 mm in diam- 
eter, but there was no evidence of metastasis except for 
a swollen para-aortic lymph node on the left side of the 
caudate lobe. Although the patient had taken two kinds 
of oral antiplatelet drugs because of a past coronary ar- 
tery bypass graft, one of the drugs was temporarily 
discontinued as a precautionary measure for hemostatic 
safety. Extended lateral segmentectomy and resection of 
the swollen lymph node were subsequently performed 
12 weeks after the tumor was discovered by CT. The 
postoperative course was uneventful, and the patient 
was discharged on postoperative day 19. 

Macroscopically, the tumor, 55 x 44 mm in size, was a 
relatively well-circumscribed solid rubbery mass. The 
color of the cut surface was yellow-grey-white admixed 
with brown focal spots (Figure 3A). Microscopically, the 
tumor was identical to poorly differentiated HCC (Figure 3B 
and 3C). There were biliary and portal invasions. The 
areas with brown focal spots in the macroscopic examin- 
ation corresponded periotic change microscopically. A 
dense infiltration of cells, most of which were lympho- 
cytes, was observed all over the tumor. Therefore, we 
classified this HCC with heavy lymphoid infiltration as 
'LEL-HCC Immunohistochemical analyses revealed that 



the HCC cells showed positivity for anti-hepatocyte 
(Figure 3D) but not for CK7 and CK19. The lymphocytes 
in the lymphoid stroma were composed of a mixture of 
CD3-positive T lymphocytes and L26-positive B lympho- 
cytes. Lymphocyte infiltration was evident even in the 
cancer nests, and the cells were predominantly CD3-, 
CD5-, CD7-, CD8-, and TIAl-positive T lymphocytes. 
The carcinoma cells were negative for EBV as shown by 
EBER in situ hybridization (Figure 3E). A carcinoma was 
also present in the resected para-aortic lymph node, and 
its features were similar to those of the primary tumor. A 
few scattered atypical small bile ducts were observed in 
the resected liver, and they showed severe atypia, suggest- 
ive of well-differentiated adenocarcinoma in situ. 

Six months after surgery, a CT examination revealed 
multiple swollen lymph nodes around the abdominal 
aorta (Figure 4). Because it was very unlikely that the 
past mucosal bile duct adenocarcinoma metastasized to 
the lymph node and no primary malignant disease has 
been found, we initially suspected metastases from the 
resected HCC. We were also concerned about the po- 
tential existence of undiscovered intrahepatic bile duct 
cancer in the remaining liver because of the finding of 
severe atypia in the bile ducts on the resected side. We 
attached much more importance to the fact that the 




Figure 3 Macroscopic and microscopic findings of the resected specimen. (A) The gross appearance of the tumor (55 x 44 mm). The cut 
surface was yellow-grey-white in color admixed with brown focal spots. The tumor was surrounded by a thin fibrous capsule, and septum 
formation was also evident. The background liver was not cirrhotic. The brown focal spots recognized on this macroscopic cut surface proved to 
be periotic change on the microscopic examination. (B,C) The tumor was composed of solid syncytial nests of large malignant cells with 
pleomorphic and hyperchromatic nuclei, which were morphologically identical to poorly differentiated hepatocellular carcinoma. Abundant 
infiltration of small lymphocytes was observed in the background. The lymphocytes infiltrated even in the syncytial nests of hepatocellular 
carcinoma; hematoxylin-eosin, original magnification x2 in B and x20 in C. (D) Immunohistochemical staining for hepatocytes (x2). Both 
hepatocellular carcinoma cells and non-cancerous hepatocellular cells were positive for anti-hepatocyte. (E) The tumor cells were negative for 
Epstein-Barr virus as indicated by EBER in situ hybridization (original magnification x40). 
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Figure 4 Postoperative contrast-enlianced computed 
tomographiy findings. Six months after surgery, a computed 
tomography examination revealed multiple swollen lymph nodes 
around the abdominal aorta. One of the para-aortic lymph nodes 
located at the left side of the caudate lobe is indicated by arrows. 

v J 

resected para-aortic lymph node had similar features to 
the primary tumor than to the finding of severe atypia in 
the resected side, and we concluded that the multiple 
swollen lymph nodes were metastases from the HCC. 
The patient started on oral sorafenib and is still alive 20 
months postoperatively. 

Discussion 

Lymphoepithelioma is an undifferentiated carcinoma 
with prominent lymphoid stroma, originally described in 
the head and neck region by Regaud and Schminke in 
1921 [16]. Lymphoid stroma-rich carcinomas arising in 
other organs are called LELCs and have been reported 
in a variety of anatomic sites including the skin [17-20], 
lacrimal and salivary glands [21,22], thyroid gland [23], 
thymus [24], breast [25], lung [26], esophagus [27], 
stomach [28], colon [29], renal pelvis [30-33], ureter 
[32], kidney [31], bladder [34], prostate [31], uterine cer- 
vix [35], vulva [36,37], and vagina [38]. LELC in the liver 
has also been reported, but most of these cases have in- 
stead been referred to as LEL-CCCs [1-8]. Shirabe and 
colleagues reported a case of HCC with lymphoid 
stroma in 1995 and suggested that this disease could be 
a distinct category with a more favorable prognosis [14]. 
Wada and associates surveyed 163 patients with HCC 
and found that 11 patients had clinicopathological fea- 
tures of marked inflammatory cell infiltration [15]. Al- 
though both of these reports might have recognized 
clinicopathological features that are characteristic of 
LEL-HCC, they did not use this term. LEL-HCC appears 
to have been first described in 2000 by Emile and co- 
workers, who surveyed 162 HCCs in explanted livers 
and found 5 cases with abundant lymphoid stroma [9]. 
Subsequently, Szekely reported that the tumors were 



indistinguishable from lymphoepithelioma-like carcin- 
oma [39]. Since these five cases were reported, four add- 
itional cases of HCC with marked inflammatory cell 
infiltration have been documented as LEL-HCC in four 
articles [10-13], and the present case appears to be the 
tenth case reported in the English-language medical lit- 
erature. The clinicopathological features of LEL-HCC 
have not been well documented, and even the criteria 
for diagnosing LEL-HCC are unclear. In this article, we 
used the term LEL-HCC for the present case and for the 
nine cases that were reported as LEL-HCC after Szekely 
initially proposed this disease entity. We also reviewed 
the clinicopathological features of these cases to further 
understand the disease. 

In Table 1, we have summarized the clinicopathologi- 
cal features of the ten cases reported since the proposal 
by Emile et al. [9] and Szekely et al. [39]. There were 
eight males and two females, and the mean age was 55.0 
years. Single tumors were reported in seven cases and 
multiple tumors in three cases. The mean diameter of 
the largest tumor was 30.9 mm. No metastases were 
found preoperatively in any of the cases except the 
present one, in which para-aortic lymph node metastasis 
was suspected prior to surgery. Only two patients had 
undergone chemoembolization before surgery. Six pa- 
tients underwent liver transplantation, and four had sur- 
gical resection. Hepatitis B and C virus serology showed 
variable patterns, i.e., positive and negative in one case, 
negative and positive in three cases, and both positive in 
four cases. Seven patients had cirrhosis. Only one pa- 
tient had serology positive for EBV. Infiltrating lympho- 
cytes were T-cell dominant in nine cases [9,10,12,13], 
and the dominancy was not documented in one case 
[11]. T-cell markers investigated varied among the re- 
ports. In the five cases reported by Emile and associates, 
the mean CD3/CD20 ratio was 11/1 [9]. Si and col- 
leagues investigated LCA, CD20, and CD3 in the infil- 
trating cells and described that there was a mixed 
lymphocytic population with an excess of T cells [10]. 
Nemolato and coworkers observed a predominance of 
CD8-positive lymphocytes in the tumor [12]. Park and 
associates reported that the infiltrating cells were pre- 
dominantly CD4-positive lymphocytes [13]. While three 
patients died of HCC 39.5 months after surgery, the 
other seven were still alive after 55.3 months. 

The prognosis of LEL-HCC is also an important con- 
sideration. Both Shirabe et al. and Wada et al. have sug- 
gested that HCC with lymphoid stroma has a favorable 
prognosis [14,15]. Our review showed that the prognoses 
varied among cases. Emile and associates stated that 
HCCs with lymphoid stroma had a better prognosis than 
those without, possibly due to an antitumor effect re- 
lated to the lymphocytic infiltration [9]. Park and co- 
workers also reported a case of regressing HCC with 



Table 1 Clinicopathological features of lymphoepithelioma-like hepatocellular carcinoma reported In the literature 



CdS6 

(ref.) 


(year) 
s/sex 


Tumor 
location 


Number 
of 

tumors 


Tumor 

size 

(mm) 


Mptri^tri^i^ Pit 
surgery 


Prpnnprritivp 

therapy 


Surgery 


Pn^tnnprriti\/p 

therapy 


HBV 


HCV 


LC 


ERV Lvmnhorvtp 

phenotype 
dominancy 




1 [9] 


50/M 


Not 

described 


1 


40 


None 


None 


Liver 

transplantation 


None 


+ 


+ 


+ 


T cells 


Alive without recurrence 10 years 


2 [9] 


54/M 


Not 

described 


2 


20 


None 


Chemo- 
embolization 


Liver 

transplantation 


None 










Dead of disease 7.7 years 


3 [9] 


59/M 


Not 

described 


4 


50 


None 


None 


Liver 

transplantation 


Adjuvant 
chemotherapy 


+ 


+ 


+ 




Alive without recurrence 8 years 


4 [9] 


45/M 


Not 

described 


1 


20 


None 


None 


Liver 

transplantation 


Adjuvant 
chemotherapy 




+ 


+ 


- 


Alive without recurrence 4.7 years 


5 [9] 


64/M 


Not 

described 


2 


40 


None 


Chemo- 
embolization 


Liver 

transplantation 


Adjuvant 
chemotherapy 






+ 




Alive without recurrence 3 years 


6 [10] 


39/F 


Not 

described 




10 


None 


None 


Liver 

transplantation 


None 




+ 


+ 


+ T cells 


Dead of recurrence 5 months 


7 [11] 


56/M 


Riglit lobe 




30 


None 


None 


Resection 


Chemotherapy 
for recurrence 




+ 


+ 


Not described 


Dead of recurrence 21 months 


8 [12] 


47/F 


Adjacent 
to gall 
bladder 




22 


None 


None 


Resection 


Not described 








T cells 


Alive without recurrence 15 months 


9 [13] 


57/M 


Hepatic 
dome 




27 


None 


None 


Resection 


Not described 


+ 




+ 


T cells 


Alive without recurrence 50 months 


10 

(present 
case) 


79/M 


Lateral 
segment 




50 


Swollen para- 
aortic lymph 
node 


None 


Resection 


Chemotherapy 
for recurrence 








T cells 


Alive with recurrence 

(para-aortic lymph nodes) 20 months 



HBV: hepatitis B virus, HCV: hepatitis C virus, LC: liver cirrhosis, EBV: Epstein-Barr virus. 
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massive lymphoid infiltration [13]. On the other hand, Si 
and associates described a patient with LEL-HCC who 
died 5 months after transplant surgery because of 
massive recurrence in the transplanted liver, suggesting 
that post-transplant immunosuppressive therapy played 
a role in the recurrence [10]. Chen and associates also 
reported a case of LEL-HCC in which the tumor was 
well encapsulated and did not have microvascular inva- 
sion, with a poor outcome [11]. Based on the data 
reported in the ten cases, we calculated the 1-year and 
5-year survival rates as 90.0% and 77.1%, respectively. 
According to the Nationwide Follow-Up Survey of Primary 
Liver Cancer in Japan reported by the Liver Cancer Study 
Group of Japan, the 5-year survival rate of HCC patients 
who underwent resection was 54.2% [40] . Therefore, these 
findings suggest that the prognosis of LEL-HCC is more fa- 
vorable than that of HCC. Further accumulation and ana- 
lyses of cases are needed to determine the actual biological 
behavior of LEL-HCC. 

We were also interested in determining whether a re- 
lationship exists between LEL-HCC and EBV. EBV is a 
herpes virus that infects the majority of the population 
before adolescence and persists for life in many individ- 
uals. The association of EBV with a variety of neoplasms, 
such as Burkitt s lymphoma and nasopharyngeal carcin- 
oma, has been well recognized. With regard to neo- 
plasms in the hepatobiliary system, a case of LEL-CCC 
associated with EBV was first reported in 1996 by Hsu 
and colleagues [1]. Subsequently, it has been demon- 
strated that LEL-CCC cases with EBV positivity are rela- 
tively abundant [41]. On the other hand, only one case of 
EBV-positive LEL-HCC has been reported to date [10]. Al- 
though distribution of EBV-associated lymphoepithelioma- 
like carcinoma is restricted to foregut-derived organs, 
which include the liver, it is unlil<ely that an association exists 
between LEL-HCC and EBV with respect to tumorigenesis. 

The biological implications of lymphoid infiltration in 
LEL-HCC are currently under debate, and the causes 
and consequences of this disease remain poorly under- 
stood. Immunohistochemical examinations in four of the 
five articles of LEL-HCC reported after 2000 revealed that 
the infiltrates were predominantly T-cells [9,10,12,13]. 
Cases reported before 2000 also described similar findings 
[14,15]. In our analysis, the inflammatory cells consisted of 
a mixture of both T-cells and B-cells in lymphoid stroma, 
but the infiltrates in the cancer nests were predominantly 
CDS- and TIAl-positive T-cells. Together, the findings in 
past reports and our observations suggest that there is a 
T-cell mediated cytotoxic response against some previ- 
ous or concurrent events in LEL-HCC. One of the possi- 
bilities is that pretreatment by chemoembolization induces 
T-cell infiltration. However, there were only two patients 
with a history of pretreatment by chemoembolization, in- 
dicating that this hypothesis would not apply to all cases 



[9]. Hepatitis virus infection would affect the local inflam- 
matory response, but it is difficult to make an association 
between hepatitis virus infection and lymphoid infiltration 
because this hepatitis viral infection is frequently seen in 
cases of HCC. It is also possible that the T-cell-dominant 
lymphoid infiltration represents a spontaneous immune 
response and a biological defense mechanism against can- 
cer. This hypothesis supports the finding that LEL-HCC 
tends to have more favorable clinical outcomes as com- 
pared to HCC without lymphoid infiltration. Our patient 
was the second reported case in which there was neither a 
history of pretreatment by chemoembolization nor hepa- 
titis virus infection. It is still not known how such a spon- 
taneous immune response could occur in these two 
patients without any apparent trigger. The present case 
has unique characteristics, such as a past history of cura- 
tive resection of extrahepatic bile ducts and pathological 
findings of atypical biliary epithelia suggestive of well- 
differentiated adenocarcinoma in situ in the resected spe- 
cimen. The immunohistochemical examination (hepato- 
cyte-positive, CK7- and CK19-negative HCC) suggested 
that the biliary carcinoma in situ and HCC develop from 
individual progenitor cells. It is very difficult to determine 
if an exposure to another coexistent cancer caused an 
oncological immune response in this case. 

Conclusion 

In summary, since Szekely s proposal in 2000, investiga- 
tors have referred to HCC with heavy lymphoid infiltra- 
tion as LEL-HCC in order to avoid confusion in the 
literature [39]. We comprehensively reviewed aU nine 
cases that had been reported as LEL-HCC in the 
English-language literature together with the current 
case, and our results suggest that the prognosis of this 
disease entity is favorable and that it is not associated 
with EBV. It is likely that a T-cell mediated cytotoxic re- 
sponse is involved in the pathophysiology. It is possible 
that similar cases reported before 2000 also belong to 
this disease entity. Although definitive diagnostic criteria 
have not yet been established, it seems useful to refer to 
this disease entity as LEL-HCC. The small number of 
cases to date prevents a full description of this disease. 
Reporting additional cases and further investigations 
into biological characteristics of LEL-HCC are needed in 
order to generate appropriate diagnostic criteria and to 
clarify the significance and features of the associated 
lymphoid infiltration. 

Consent 

Written informed consent was obtained from the patient 
for publication of the case report and accompanying 
images. 



Shinoda et al. World Journal of Surgical Oncology 201 3, 1 1:97 
http://www.wjso.conn/content/1 1 /I /97 



Page 7 of 8 



Abbreviations 

LELC: Lymphoepithelioma-like carcinoma; EBV: Epstein-Barr virus; LEL- 
CCC: Lymphoepithelioma-like cholangiocarcir^oma; HCC: Hepatocellular 
carcinoma; LEL-HCC: Lymphoepithelioma-like hepatocellular carcinoma; 
CT: Computed tomography; MRI: Magnetic resonance imaging. 

Competing interests 

The authors declare that they have no competing interest. 
Authors' contributions 

MS performed the operation as a chief surgeon and wrote the paper. 
YK participated in the writing of the paper. HT, YM, and MS analyzed the 
pathological specimens and wrote the pathological description. 01 and 
SK supervised the writing of the paper especially in the Discussion section. 
AU and AT prepared the radiological images and wrote the radiological 
description. KM participated in the operation as an assistant. YA, HY, and 
MK prepared the data from the reviewed papers. MT participated in the 
operation as an assistant and supervised the writing of the paper. 
YK represents our surgical department and supervised the writing of the 
paper. All authors significantly contributed to this study and approved the 
final manuscript. 

Acknowledgements 

We thank Prof. Motohide Shimazu for his invaluable advice for planning the 
treatment and writing the paper. 

Author details 

^Department of Surgery, School of Medicine, Keio University, 35 
Shinanomachi, Shinjuku, Tokyo 160-8582, Japan. ^Department of Pathology, 
School of Medicine, Keio University, 35 Shinanomachi, Shinjuku, Tokyo 
160-8582, Japan. ^Department of Diagnostic Radiology, School of Medicine, 
Keio University, 35 Shinanomachi, Shinjuku, Tokyo 160-8582, Japan. 

Received: 28 October 2012 Accepted: 8 April 2013 
Published: 4 May 2013 

References 

1. Hsu HC, Chen CC, Huang GT, Lee PH: Clonal Epstein-Barr virus associated 
cholangiocarcinoma with lymphoepithelioma-like component. Hum 
Pathol me, 27:848-850. 

2. Vortmeyer AO, Kingma DW, Fenton RG, Curti BD, Jaffe ES, Duray PH: 
Hepatobiliary lymphoepithelioma-like carcinoma associated with 
Epstein-Barr virus. Am J Clin Pathol 1998, 109:90-95. 

3. Ortiz MR, Garijo G, Adrados M, Lopez-Bonet E, Acero D, Bernado L: Epstein- 
Barr virus-associated cholangiocarcinoma with lymphoepithelioma-like 
component. Int J Surg Pathol 2000, 8:347-351 . 

4. Chen TC, Ng KF, Kuo T: Intrahepatic cholangiocarcinoma with 
lymphoepithelioma-like component. Mod Pathol 2001, 14:527-532. 

5. Jeng YM, Chen CL, Hsu HC: Lymphoepithelioma-like cholangiocarcinoma: an 
Epstein-Barr virus-associated tumor. Am J Surg Pathol 2001, 25:516-520. 

6. Huang Y, Tsung JS, Lin CW, Cheng TY: Intrahepatic cholangiocarcinoma 
with lymphoepithelioma-like carcinoma component. Ann Clin Lab Sci 
2004, 34:476-480. 

7. Lee W: Intrahepatic lymphoepithelioma-like cholangiocarcinoma not 
associated with Epstein-Barr virus: a case report. Case Rep Oncol 201 1, 

4:68-73. 

8. Adachi S, Morimoto 0, Kobayashi T: Lymphoepithelioma-like 
cholangiocarcinoma not associated with EBV. Pathol Int 2008, 58:69-74. 

9. Emile JF, Adam R, Sebagh M, Marchadier E, Falissard B, Dussaix E, Bismuth 
H, Reynes M: Hepatocellular carcinoma with lymphoid stroma: a tumour 
with good prognosis after liver transplantation. Histopathology 2000, 
37:523-529. 

10. Si MW, Thorson JA, Lauwers GY, DalCin P, Furman J: Hepatocellular 
lymphoepithelioma-like carcinoma associated with Epstein-Barr virus: 
a hitherto unrecognized entity. Diagn Mol Pathol 2004, 13:183-189. 

11. Chen CJ, Jeng LB, Huang SF: Lymphoepithelioma-like hepatocellular 
carcinoma. Chang Gung Med J 2007, 30:1 72-1 77. 

12. Nemolato S, Fanni D, Naccarato AG, Ravarino A, Bevilacqua G, Faa G: 
Lymphoepithelioma-like hepatocellular carcinoma: a case report and a 
review of the literature. World J Gastroenterol 2008, 14:4694-4696. 



13. Park HS, Jang KY, Kim YK, Cho BH, Moon WS: Hepatocellular carcinoma 
with massive lymphoid infiltration: a regressing phenomenon? Pathol Res 
Pract 2009, 205:648-652. 

14. Shirabe K, Matsumata T, Maeda T, Sadanaga N, Kuwano H, Sugimachi K 
A long-term surviving patient with hepatocellular carcinoma including 
lymphocytes infiltration-a clinicopathological study. 
Hepatogastroenterology 1995, 42:996-1001. 

15. Wada Y, Nakashima 0, Kutami R, Yamamoto 0, Kojiro M: 
Clinicopathological study on hepatocellular carcinoma with lymphocytic 
infiltration. Hepatology 1998, 27:407-414. 

16. Doerr W: Lymphoepithelial Schmincke-Regaud tumors. Arztl Wochensch 
1956, 11:169-182. 

1 7. Arsenovic N: Lymphoepithelioma-like carcinoma of the skin: new case of 
an exceedingly rare primary skin tumor. Dermatol Online J 2008, 14:12. 

18. Cavalieri S, Feliciani C, Massi G, Addolorato G, Gasbarrini G, Amerio P, Rotoli 
M: Lymphoepithelioma-like carcinoma of the skin. Int J Immunopathol 
Pharmacol 2007, 20:851-854. 

1 9. Glaich AS, Behroozan DS, Cohen JL, Goldberg LH: Lymphoepithelioma-like 
carcinoma of the skin: a report of two cases treated with complete 
microscopic margin control and review of the literature. Dermatol Surg 2006, 
32:316-319. 

20. Welch PQ, Williams SB, Foss RD, Tomaszewski MM, Gupta A, Ojha J: 
Lymphoepithelioma-like carcinoma of head and neck skin: a systematic 
analysis of 1 1 cases and review of literature. Oral Surg Oral Med Oral 
Pathol Oral Radiol Endod 201 1 , 1 1 1 :78-86. 

21. Blasi MA, Ventura L, Laguardia M, Tiberti AC, Sammarco MG, Balestrazzi E: 
Lymphoepithelioma-like carcinoma involving the lacrimal gland and 
infiltrating the eyelids. Eur J Ophthalmol 201 1, 21:320-323. 

22. Bloching M, Hinze R, Berghaus A: Lymphoepithelioma-like carcinoma of 
the lacrimal gland. Eur Arch Otorhinolaryngol 2000, 257:399-401. 

23. ShekTW, Luk IS, Ng 10, Lo CY: Lymphoepithelioma-like carcinoma of the 
thyroid gland: lack of evidence of association with Epstein-Barr virus. 
Hum Pathol 1996, 27:851-853. 

24. Nicolato A, Ferraresi P, Bontempini L, Tomazzoli L, Magarotto R, Gerosa M: 
Multiple brain metastases from "lymphoepithelioma-like" thymic 
carcinoma: a combined stereotactic-radiosurgical approach. Surg Neurol 
2001,55:232-234. 

25. Kumar S, Kumar D: Lymphoepithelioma-like carcinoma of the breast. Mod 
Pathol]994, 7:129-131. 

26. Ho JC, Wong MP, Lam WK Lymphoepithelioma-like carcinoma of the 
lung. Respirology 2006, 1 1 :539-545. 

27. Yamada T, Tatsuzawa Y, Yagi S, Fujioka S, Kitagawa S, Nakagawa M, Minato H, 
Kurumaya H, Matsunou H: Lymphoepithelioma-like esophageal carcinoma: 
report of a case. Surg Today 1 999, 29:542-544. 

28. Herath CH, Chetty R: Epstein-Barr virus-associated lymphoepithelioma-like 
gastric carcinoma. Arch Pathol Lab Med 2008, 1 32:706-709. 

29. Kon S, Kasai K, Tsuzuki N, Nishibe M, Kitagawa T, Nishibe T Sato N: 
Lymphoepithelioma-like carcinoma of rectum: possible relation with 
EBV. Pathol Res Pract 2001, 197:577-582. 

30. Haga K, Aoyagi T, Kashiwagi A, Yamashiro K, Nagamori S: Lymphoepithelioma- 
like carcinoma of the renal pelvis. Int J Urol 2007, 14:851-853. 

31. Tamas EE, Nielsen ME, Schoenberg MP, Epstein Jl: Lymphoepithelioma-like 
carcinoma of the urinary tract: a clinicopathological study of 30 pure 
and mixed cases. Mod Pathol 2007, 20:828-834. 

32. Terai A, Terada N, Ichioka K, Matsui Y, Yoshimura K, Wani Y: 
Lymphoepithelioma-like carcinoma of the ureter. Urology 2005, 66:1 109. 

33. Yamada Y, Fujimura T, Yamaguchi T, Nishimatsu H, Hirano Y, Kawamura T, 
Teshima S, Takeuchi T, Kitamura T: Lymphoepithelioma-like carcinoma of 
the renal pelvis. Int J Urol 2007, 14:1093-1094. 

34. Porcaro AB, Gilioli E, Migliorini F, Antoniolli SZ, lannucci A, Comunale L: 
Primary lymphoepithelioma-like carcinoma of the urinary bladder: report 
of one case with review and update of the literature after a pooled 
analysis of 43 patients. Int Urol Nephrol 2003, 35:99-106. 

35. Kaul R, Gupta N, Sharma J, Gupta S: Lymphoepithelioma-like carcinoma of 
the uterine cervix. J Cancer Res Ther 2009, 5:300-301 . 

36. Niu W, Heller DS, D'Cruz C: Lymphoepithelioma-like carcinoma of the 
vulva. J Low Genit Tract Dis 2003, 7:184-186. 

37. Slukvin II, Schink JC, Warner TF: Lymphoepithelioma-like carcinoma of the 
vulva: a case report. J Low Genit Tract Dis 2003, 7:136-139. 

38. McCluggage WG: Lymphoepithelioma-like carcinoma of the vagina. J Clin 
Pathol 2001,54:964-965. 



Shinoda et at. World Journal of Surgical Oncology 201 3, 1 1:97 
http://www.wjso.conn/content/1 1 /I /97 



Page 8 of 8 



39. Szekely E: Hepatocellular carcinoma with lymphoid stroma: 
'lymphoepithelioma-like carcinoma'? Histopathology 2001, 39:540. 

40. Kudo M: Radiofrequency ablation for hepatocellular carcinoma: updated 
review in 2010. Oncology 2010, 78:1 13-124. 

41. Ishida M, Mori T, Shiomi H, Naka S, Tsujikawa T, Andoh A, Saito Y, Kurumi Y, 
Kojima F, Hotta M, Tani T, Fujiyama Y, Okabe H: Non-Epstein-Barr virus 
associated lymphoepithelioma-like carcinoma of the inferior common 
bile duct. World J Gastrointest Oncol 201 1 , 3:1 1 1 -1 1 5. 



doi:10.1 186/1477-7819-1 1-97 

Cite this article as: Shinoda et al.: Lymphoepithelioma-like 
hepatocellular carcinoma: a case report and a review of the literature. 

World Journal of Surgical Oncology 201 3 11 :97. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at /^\ Ri^nHod rpntral 

www.biomedcentral.com/submit momea L.enTrai 



